Objectives: To review the physiology of breech birth; to discern the risks and benefits of a trial of labour versus planned Caesarean section; and to recommend to obstetricians, family physicians, midwives, obstetrical nurses, anaesthesiologists, pediatricians, and other health care providers selection criteria, intrapartum management parameters, and delivery techniques for a trial of vaginal breech birth.
12. An experienced obstetrician-gynaecologist comfortable in the performance of vaginal breech delivery should be present at the delivery to supervise other health care providers, including a trainee. (I-A) 13 . The requirements for emergency Caesarean section, including availability of the hospital operating room team and the approximate 30-minute timeline to commence a laparotomy, must be in accordance with the recommendations of the SOGC Policy Statement, "Attendance at Labour 
BACKGROUND
C ompared with a fetus with cephalic presentation, a breech fetus faces increased risk during labour and delivery of asphyxia from cord compression and of traumatic injury during delivery of the shoulders and head. Pre-emptive Caesarean section avoids most of this risk. Prior to 1940, despite breech perinatal mortality rates of 5%, CS involved too much maternal risk to be used routinely to lower fetal risk. 1 Improved safety with antibiotics, blood transfusion, and Kerr's lower segment incision prompted consideration of routine CS for breech presentation. 2 Concurrently, improvements in vaginal breech delivery technique markedly lowered the risk of a trial of labour in experienced hands, and breech perinatal mortality continued to fall, despite stabilization of the CS rate. 1, [3] [4] [5] [6] [7] [8] The debate surrounding the optimal mode of delivery for the breech fetus focuses on a single clinical question: what is the magnitude of risk to the fetus of a TOL and how should we balance it against the increased immediate and future risk of CS to the mother and her future children?
TERM BREECH TRIAL
Published in 2000, the Term Breech Trial was a large, multicentre randomized controlled trial designed to determine the safest mode of delivery for a term breech fetus. 9 In countries with a low perinatal mortality rate, the trial showed no difference in perinatal mortality between a planned CS and a TOL but a striking difference in "serious" short-term neonatal morbidity: 0.4% versus 5.1%. No difference in maternal mortality or serious morbidity was measured, leading most experts to recommend planned CS for breech presentation at term. 10, 11 An abrupt shift in clinical practice ensued, and term breech CS rates increased around the world. The pool of expertise in vaginal breech birth has shrunk rapidly since, and many obstetrician-gynaecologists now graduate with little or no experience with vaginal breech delivery. In many regions of the world, women with a breech fetus no longer have the option of a medically attended vaginal breech birth. 12, 13 The TBT is the largest randomized clinical trial ever undertaken on term breech mode of delivery, and it has provided a wealth of information about breech birth. Despite its strengths, however, a number of weaknesses have been identified since its publication. [14] [15] [16] [17] [18] [19] [20] Based on the information available at the time, its findings may have been misinterpreted and may have led to premature changes in clinical practice. A comprehensive analysis is beyond the scope of this guideline; however, an examination of the TBT's major limitations is critical to estimating the true risk of labour to a breech fetus. They can be g rouped as follows: ( 1 ) inadequate case selection and intrapartum management; (2) maternity units with markedly different skill levels grouped together; and (3) short-term morbidity used as a surrogate marker for long-term neurological impairment.
TBT: Case Selection and Labour Management
Pre-or early labour ultrasound was not required, which may have allowed fetuses with growth restriction due to placental insufficiency to go undetected. At least seven of the trial's 16 perinatal deaths were in growth-restricted fetuses. 9, 16, 19, 21 To what extent undetected fetal macrosomia and deflexed head position contributed to morbidity and mortality is unknown. Continuous electronic fetal monitoring was also not required, and only one third of fetuses received it. The trial protocol allowed labour progress to be as slow as 0.5 cm/hr in the first stage and up to 3.5 hours for the second stage. 21 Although they are acceptable for cephalic fetuses, few experienced practitioners consider these limits acceptable for a breech fetus, and the 5% of fetuses born after an active second stage longer than 60 minutes encountered increased morbidity and mortality. 22 Therefore it can be learned from the TBT that the following strategies may increase the safety of term breech deliveries: ultrasound estimation of fetal weight to detect abnormal fetal growth, fetal head attitude, and type of breech presentation, and close attention to progress in the second stage of labour.
Although a practitioner experienced in vaginal breech birth was expected at every delivery, a licensed obstetrician was not present at 13% of births in the planned vaginal birth group versus 2% in the planned Caesarean section group, and there was a high degree of crossover in the trial: 10% of women randomized to planned CS delivered vaginally. Three percent of fetuses were cephalic at delivery, highlighting the need for routine ultrasound for suspected breech in labour or prior to elective CS.
TBT: Surrogate Short-term Outcome
Short-term morbidity in vaginally born breech fetuses is often increased because of the cord compression that commonly occurs during the second stage and fetal expulsion. In countries like Canada with low perinatal mortality, the absolute difference in serious short-term morbidity between the arms of the TBT was 5%. However, one half of the sample was followed beyond two years, at which time there was no difference in the combined perinatal death and abnormal neurological outcome: 3.1% in the planned CS group, and 2.8% in the TOL group. 23 Of the 18 infants with serious neonatal morbidity that were followed, 17 were neurologically normal at two years of age. The remaining infant died of congenital subglottic stenosis, considered unlikely to be related to mode of delivery. This demonstrates the systematic failure, also shown by other studies, of short-term morbidity to predict long-term outcome in breech infants. [24] [25] [26] [27] [28] At two years of age, the only significant difference in infant outcome was fewer "medical problems in the past several months" in the TOL group (15% vs. 21%; P = 0.02). The neonatal immune system is activated during labour, and associations between labour and reduced incidence of pediatric allergic and auto-immune disease may be causal. [29] [30] [31] [32] With the limitations in the TBT, women had a 97% chance of having a neurologically normal two-year old, regardless of planned mode of birth. Those randomized to a trial of labour had a 6% absolute lower chance (or 30% relative risk reduction) of having a two-year-old child with unspecified medical problems, suggesting some lasting benefit of labour to the newborn immune system.
PREMODA STUDY
Numerous retrospective series comparing a TOL with planned CS have been published. 26, 27, [33] [34] [35] [36] [37] Many were large enough to demonstrate acceptable safety of breech birth in individual units; however, data were collected retrospectively and were not necessarily generalizable beyond those experienced units. In 2006, in response to the TBT, Goffinet et al. published the PREMODA study: a multicentre descriptive study four times larger than the TBT. 38 Prospective data were collected from 8105 women in 174 centres in France and Belgium, using the same short-term combined outcome of perinatal mortality or serious neonatal morbidity as the TBT. Contemporary practice in France and Belgium involves a cautious, consistent level of care, which was not altered by the investigators.
The PREMODA study was descriptive, and the percentage of women attempting vaginal birth varied between centres (47.8-89.0%). Overall, CS was planned in 69% and a TOL undertaken in 31%, consistent with non-randomization. Of 2526 women having a TOL, 1796 (71%) delivered vaginally for an overall vaginal birth rate of 22.5%. Pre-or early labour ultrasound and CEFM in labour were universal. Contrary to standard practice in many countries, including Canada, radiologic pelvimetry was employed in 82%. Failure to progress for more than two hours in the first stage of labour occurred in 3.8% of labours, and an active second stage longer than 60 minutes occurred in only 0.2% of cases. Only 0.6% of women planning CS eventually delivered vaginally, and all fetuses were breech at delivery.
Although not strictly comparable, the PREMODA outcomes contrast with those of the TBT. There was no difference in perinatal mortality (0.08% vs. 0.15%) or serious neonatal morbidity (1.6% vs. 1.45%) between a TOL and planned CS. The only difference in outcome was a 0.16% incidence of five-minute Apgar score < 4 in the TOL group versus 0.02% in the planned CS group. Eight times larger than the low-perinatal-mortality subset of the TBT, the PREMODA study provides a robust estimate of the risk of a cautious breech TOL in a modern, well-supported obstetrical unit.
EPIDEMIOLOGY
Epidemiological comparisons of breech infants born vaginally or by CS are typically hampered by their large and retrospective design: the ultimate mode of delivery does not take into account the planned mode of delivery or quality of care provided. One study in particular bears mentioning, however. From a large, well-maintained national database, Reitberg et al. studied the change in obstetrical breech practice in the Netherlands before and after publication of the TBT. 39 They detected an abrupt drop immediately after publication in overall vaginal breech birth rate from 50% to 20%, accompanied by a drop in perinatal mortality from 0.35% to 0.18% and in fetal trauma from 0.29% to 0.08%. Although perinatal mortality had previously continued to decline in the Netherlands despite a stabilization of the CS rate, the clear further decrease with the sudden increase in CS rate strongly implies causality. 8 The magnitude of the drop was small, requiring altered management in some 600 women with a breech fetus and some 175 additional CS to prevent one perinatal death; however, the results imply that increased caution resulted in a lower vaginal breech birth rate and improved safety. The improved outcome was largely due to the increase in planned CS, but the outcome was also better after emergency CS and vaginal delivery, suggesting that in carefully selected pregnant women, vaginal breech delivery may be a safe option. In contrast to the TBT, the new practice has resulted in a small increase in CS-related maternal morbidity and mortality, sparking debate about the balance between maternal and fetal risk. 40 
Recommendations
Vaginal breech birth is a complex phenomenon. Selection criteria, intrapartum management parameters, and delivery techniques are difficult to isolate and study, and there is little rigorous evidence to support or refute them individually. The criteria outlined here are based upon the physiology of breech birth, the results of the TBT and cohort studies with demonstrated safety, and the opinions of experts in breech birth. Clinical judgement and the experience of the obstetrical team are essential components of safe breech birth.
Besides an obstetrician-gynaecologist, the health care providers involved in the team may also include a family practitioner or midwife.
The recommendations were developed using the guidelines developed by the Canadian Task Force on Preventive Health Care (Table) . When a woman is admitted for a planned vaginal breech birth, having been followed by a family practitioner or a midwife, a consultation with an obstetrician-gynaecologist should be obtained.
Pre-or early-labour ultrasound assessment is essential to determine type of breech presentation, assess fetal growth, and detect the rare extended fetal neck at increased risk of entrapment. 45, 46 To be eligible for a TOL, estimated fetal weight should be between 2500 g and 4000 g. The lower margin is intended to exclude growth-restricted fetuses, the upper margin to avoid fetal-pelvic disproportion. Clinical pelvic examination should be performed to rule out pathological pelvic contraction. Although used in 82% of labours in the PREMODA study, radiological pelvimetry remains controversial, and many centres have demonstrated safety without it. 26, 34, 35, 37 The best indication of adequate fetalpelvic proportions is good progress in labour.
A breech fetus has a higher chance of cord presentation. Persistent cord presentation is an indication for CS to prevent cord prolapse. 47 A breech fetus also has a higher risk of cord prolapse in labour than a cephalic fetus. This risk varies from less than 1% for frank breech to perhaps 10% for footling breech presentation. 48 For a woman to be eligible for a TOL, her fetus must be in a frank or complete breech presentation. A footling breech, defined as having at least one extended fetal hip, is a contraindication to labour, and a CS should be performed unless delivery is imminent. A fetus with feet presenting but flexed hips and knees is a complete breech, therefore eligible for a TOL.
Labour Management
4. Clinical pelvic examination should be performed to rule out pathological pelvic contraction. During breech labour, CEFM is recommended because of the increased risk of cord prolapse. Detection of cord prolapse in hospital with timely access to CS is usually associated with good fetal outcome. 27, 49 Prior to deep engagement in labour, membranes should be ruptured artificially only with a clear indication and careful monitoring. When membranes rupture, immediate vaginal examination is indicated to rule out prolapsed cord. If membranes rupture at home, a woman with a known breech presentation should be advised to present immediately to hospital for assessment. During the second stage of labour, descent of the breech and entry of the umbilical insertion into the pelvis are commonly associated with an increased incidence of cord compression and variable decelerations. CEFM is universally required in the second stage. A fetal scalp ECG electrode may be inserted into the buttock for CEFM, and one small study supports the validity of capillary blood gas samples drawn from the fetal buttocks to assess fetal well-being. 50 Progress in labour is an important factor in breech labour management. In the absence of data to the contrary, the TBT protocol allowed a minimum of 0.5 cm/hr progress in the first stage and up to 3.5 hours for the second stage. The trial did not analyze results according to labour progress in the first stage, but post hoc analysis showed increased perinatal morbidity in the 5% of women with an active second stage > 60 minutes. 21 Comparatively, only 0.2% of labouring women in the PREMODA study had an active second stage > 60 minutes. There was failure to progress for two hours or more in the first stage in only 3.8% of labours, and dilation from 5 to 10 cm took more than 7 hours in only 1.4%. It would seem prudent to expect cervical dilation from 5 to 10 cm to take a maximum of 7 hours.
The use of oxytocin during breech labour is controversial. Oxytocin augmentation was used in 74% of labours in PREMODA, and 9% of women were induced. Although small series have also supported its safety, induction of labour with a breech fetus is not recommended. 51 Decreased uterine contractions (uterine dystocia) due to epidural analgesia may be appropriately treated with oxytocin augmentation; however, in spontaneous labour without epidural analgesia, oxytocin augmentation is not recommended. 22, 38, 52 Failure to progress for two hours despite adequate uterine contractions is an indication for CS. Of note, the revised ACOG committee opinion indicated that some of the recently published studies describing good perinatal outcome did not offer oxytocin induction or augmentation as part of their protocol. 11 Assessing full dilatation in breech presentation is more difficult than in cephalic presentation because the fully dilated cervix does not disappear behind the cephalic crown. Instead, the cervix remains palpable as the fetal trunk descends through it. An experienced clinician should make the assessment of full dilatation, as its timing is critical to evaluating labour progress. Cord compression during descent in the second stage is common and of unpredictable severity: active pushing should take place in or near an operating room with equipment and personnel available to perform an immediate CS if necessary. An experienced obstetrician-gynaecologist with the requisite skills should be available for a planned vaginal birth, although it is recognized that complications at birth may occur even under the best possible circumstances.
The second stage of labour can be divided into a passive phase, prior to active pushing, and an active pushing phase. The passive phase was > 60 minutes in 18% of labouring women in PREMODA. Active pushing lasted for > 60 minutes in only 0.2%. A prudent limit for the overall duration of the second stage, therefore, would be 2.5 hours. If delivery is not imminent after 60 minutes of active pushing, CS is indicated, even if the buttocks are on the perineum. Breech infants often have lower Apgar scores at birth; a health care professional skilled in neonatal resuscitation should be in attendance at the time of delivery.
Delivery Technique
11. The health care provider for a planned vaginal breech delivery needs to possess the requisite skills and experience (II-1A)
12. An experienced obstetrician-gynaecologist comfortable in the performance of vaginal breech delivery should be present at the delivery to supervise other health care providers, including a trainee. (I-A) 13. The requirements for emergency Caesarean section, including availability of the hospital operating room team and the approximate 30-minute timeline to commence a laparotomy, must be in accordance with the recommendations of the SOGC Policy Statement, "Attendance at In 1938, Bracht published a study that had a great impact on perinatal mortality. The prevalent method of delivery at the time was partial or complete breech extraction under maternal sedation. By encouraging maternal effort in the second stage without sedation, abandoning traction efforts from below, and using fundal pressure to prevent a prolonged expulsion phase, Bracht reduced perinatal mortality from a baseline of 3.2% to 0%. 3 As a breech fetus transits the pelvis, normal fetal tone and uterine compression keep its head and arms flexed. Fetal manipulation prior to entrance of the elbows and chin into the pelvic inlet can induce extension of fetal limbs and head (Moro reflex) resulting in trapped after-coming fetal parts. Spontaneous birth helps minimize this risk, and many breech infants deliver spontaneously in a timely fashion with maternal expulsive efforts alone. Whether used routinely or only if spontaneous birth is not forthcoming, fetal manoeuvres should be employed only after spontaneous delivery to the umbilicus, and traction should be minimized. 53 After the breech crowns, fetal expulsion is invariably accompanied by cord compression and fetal bradycardia. The normally grown fetus enters this phase well oxygenated without acidemia. It may tolerate a number of minutes of delay with extrinsic cord compression, resulting in a respiratory acidosis, easily reversed once ventilation is established. A growth-restricted fetus, however, has a high likelihood of metabolic acidemia in labour due to pre-existing compromise in placental function, which reduces its tolerance to cord compression during expulsion. Therefore, fetal growth restriction is a contraindication to labour.
Significant cord compression beyond several minutes will eventually lead to severe acidosis even in a normal fetus, and prevention and treatment of expulsive delay are critical components of delivery technique. Mechanisms that maximize power from above may be associated with lower risk of trapped after-coming fetal parts than manoeuvres that involve fetal traction. 1, [3] [4] [5] [6] Maternal cooperation is essential, and heavy sedation or dense epidural analgesia should be avoided to maximize expulsive efforts. 52 Methods of increasing power from above once the buttocks have crowned include maximizing maternal pushing efforts, upright posture, and suprapubic pressure. 5, 6 None have been well studied independently. Maximizing maternal pushing is considered safe, and the use of an assistant to apply suprapubic pressure after crowning to maintain flexion of the fetal head and facilitate its engagement may be helpful (Bracht manoeuvre). 1, 3 After spontaneous delivery to the fetal umbilicus, expulsive delay despite power from above, with or without nuchal arms may require manoeuvres involving fetal manipulation. The Løvset and Bickenbach manoeuvres are the best described. 7, 54 Only the bony fetal pelvis and legs should be grasped to avoid damage to the fetal adrenal glands, which are disproportionately large. Traction on the fetus should be minimized to avoid trapped after-coming fetal parts. Total breech extraction is inappropriate for term singleton breech delivery in a modern hospital with ready access to CS. The fetal head may deliver spontaneously, by Mauriceau-Smellie-Veit manoeuvre, with the assistance of suprapubic pressure (Bracht manoeuvre), or with the assistance of Piper's forceps. Symphysiotomy performed under local anaesthesia or abdominal rescue can be a life-saving procedure in the event of a trapped fetal head. [55] [56] [57] Setting and Consent In light of recent publications that further clarify the lack of long-term newborn risk of vaginal breech delivery and the many cohort reports noting excellent neonatal outcomes in settings with specific protocols, it is acceptable for hospitals to offer vaginal breech delivery. Hospitals offering vaginal breech birth should have a written protocol for eligibility and intrapartum management, including notification of the most responsible health care provider upon admission in labour.
Faced with a parturient requesting a TOL, the health care provider must evaluate his or her own system of breech selection, intrapartum management, delivery technique, and clinical experience. Women should be informed that the risk of short-term neonatal morbidity maybe higher for a planned vaginal delivery than for a planned CS but that long-term infant neurological outcome is not different. In the low-perinatal-mortality-country arm of the TBT and the PREMODA study, perinatal mortality was not different between the planned vaginal delivery and planned CS groups. When vaginal breech delivery is planned, the consent discussion regarding risks and benefits of mode of delivery and plans for delivery should be well documented in the chart and available in the birthing centre.
THE POTENTIAL RISK OF COERCION
The 2001 ACOG and RCOG breech guidelines left little room for parturient autonomy. 10, 11 Since their publication, it has been routine practice in many jurisdictions for obstetrician-gynaecologists to refuse women a breech TOL in hospital. On occasion, women so denied have given birth unattended at home, and perinatal deaths have resulted. 58 Also, the volume of midwife-attended breech home births appears to have increased. Even with the quality of care limitations of the TBT, the long-term outcome was equivalent in the planned vaginal birth and planned CS groups, and parturient autonomy takes precedence over practitioner concerns about small levels of fetal risk. Women should be informed of the safety of a TOL in a setting with experienced care providers.
Women who have a contraindication to labour or who are considered poor candidates for a TOL should be advised to deliver by CS. However, it is the patient's right to decline any recommended medical procedure or treatment. If a woman chooses to labour despite this recommendation, she should be cared for in hospital. In-hospital breech birth in a modern obstetrical setting is almost certainly safer than home birth, and a woman must not be abandoned if she does not take medical advice. 59 
SYSTEM FACTORS
In 2006, the Royal College of Obstetricians and Gynaecologists and the American College of Obstetrics and Gynecology replaced their restrictive 2001 breech guidelines with new versions supportive of selected vaginal breech birth. 60, 61 The 2006 RCOG Green Top Guideline on breech birth outlines the obstetrical community's responsibility to the individual parturient: "If a unit is unable to offer the choice of a planned vaginal breech birth, women who wish to choose this option should be referred to a unit where this option is available."
Many newly qualified obstetrician-gynaecologists do not have the experience necessary to supervise a breech TOL, and mentoring by more senior colleagues will be necessary if they are to attain these skills. As precipitous breech births will occur in all settings, theoretical and hands-on breech birth training using models should be part of basic obstetrical and midwifery training and of training programs such as ALARM, ALSO, and MORE OB .
